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PURPOSE: To provide a passenger car pneumatic tire of high maneuvering capability, attaching 
much importance to the maneuvering capability acceptable for sports driving, and preventing or 
restraining to a low value wandering on rain groove road without sacrificing wet performance. 

CONSTITUTION: This is a pneumatic tire provided with directional tread pattern composed of 
numbers of crank-shaped grooves 31 to 36 arranged in circumference leaving spaces between them, 
besides a few, one or two, circumferential main grooves 11, 12 provided in the central part or 
nearby the tread and numerous directional slant grooves 21 to 26 arranged in circumference 
leaving a space between each of them. 
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In a pneumatic tyre having circumferential main grooves, directional inclined grooves, and 
crank-like grooves, (1) the crank-like groove ' consists of a pair of circumferential portions 
and the inclined portion that links one of the pair with the other; (2) the side of one of the 
pair, which is close to the tyre equatorial plane, first contacts the ground; (3) the side of 
the inclined portion of the crank-like groove, which is close to the tyre equatorial plane, 
first contacts the ground. 

USE - Used to prevent or minimise the wandering when travelling on roads provided with rain 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is the high movement engine-performance tire which thought as important the 
movement engine performance which can respond also to sport transit especially about the pneumatic tire for passenger 
cars, and relates the wander ring when running the road surface top equipped with the lane groove, without sacrificing 
the wet engine performance when running the road surface top which moreover got wet to prevention or the pneumatic 
tire for passenger cars pressed down low. 
[0002] 

[Description of the Prior Art] The typical conventional example of the tread pattern of the pneumatic tire for high 
movement engine-performance passenger cars is shown in drawing 8 . The conventional tire is equipped with the tread 
pattern which consists of a directivity inclination slot of a large number which kept spacing in several hoop direction 
slots (the example of illustration four generally 2 thru/or about 8), and a hoop direction, and have been arranged like 
illustration. In this specification, a hoop direction slot means the straight slot which follows a hoop direction and 
extends, or a slot straight on a real target. With a directivity inclination slot Incline to a hoop direction, and are the 
extending slot, and this slot inclines and the side near the tire equatorial plane of the prolonged part grounds previously. 
The slot in which the so-called directivity tread pattern with which the hand of cut of the tire at the time of equipping a 
car so that a side far from an equatorial plane may ground behind is specified is formed is meant. 
[0003] In order to raise the driving stability and the hydroplaning property in a wet road surface with the above 
conventional tires, making small whenever [ to the hoop direction of making the slot number of a hoop direction slot 
increase and an inclination slot / tilt-angle ] is the design technique adopted frequently [ it is effective and ]. However, 
in the pneumatic tire equipped with the directivity tread pattern excellent in the wet engine performance designed by 
this technique, it turned out that it is easy to generate the wander ring when running the road surface top equipped with 
the lane groove. A lane groove is a gutter with small 19mm spacing extent prepared on the road surface, in order to 
raise the surface drainage nature in case of rainy weather, and it is prepared along the travelling direction of a car. A 
wander ring is the phenomenon in which a handle is taken or a car is unsteady in response to the reaction force 
according [ the slot of the ground plane of a tire ] to connection by this lane groove. 
[0004] ^ ? 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the new tread pattern used for 
prevention or the pneumatic tire for passenger cars pressed down low in the wander ring when running the road surface 
top equipped with the lane groove, without sacrificing the wet engine performance when running the road surface top 
which is die high movement engine-performance tire which thought as important the movement engine performance 
which can respond also to sport transit, and moreover got wet. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the pneumatic tire of this invention In 
die pneumatic tire equipped with the directivity tread pattern which consists of a crank-like slot of a large number 
which kept spacing in the hoop direction as well as the directivity inclination slot of a large number which kept spacing 
in 1 thru/or several two hoop direction major grooves, and hoop direction which were established in a tread center 
section or its near, and have been arranged, and have been arranged (1) Incline and this crank-like slot consists of a 
prolonged part for which one point of the part prolonged in the hoop direction of a pair and the part prolonged in the 
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hoop direction of this pair and the back end section of another side are connected. (2) The side near the tire equatorial 
plane of the part prolonged in the hoop direction of the pair of this crank-like slot grounds previously. Are arranged so 
that a side far from an equatorial plane may ground behind, and the side near the tire equatorial plane of the part which 
(3) this crank-like slot inclines and is prolonged grounds previously. It is the high movement engine-performance 
pneumatic tire for passenger cars equipped with the tread pattern characterized by having been arranged so that a side 
far from an equatorial plane may ground behind. 

[0006] In order to attain the above-mentioned purpose, each die length of the part prolonged in the hoop direction of 
the pair of this crank-like slot in the tread pattern of the pneumatic tire of this invention is the following in tread touch- 
down length, and, as for the overall length of this crank-like slot, it is desirable that it is above in tread touch-down 
length. 

[0007] In order to attain the above-mentioned purpose, it is desirable that the side far from the equatorial plane of the 
part prolonged in the hoop direction of the slot on another side the side near the tire equatorial plane of the part 
prolonged in the hoop direction of one slot stands in a row in tire ****** in these crank-like slots that adjoined the 
hoop direction in the tread pattern of the pneumatic tire of this invention. 

[0008] In order to attain the above-mentioned purpose, it is desirable that the width of face of the rib formed when the 
part prolonged in the hoop direction of this crank-like slot contiguous to a hoop direction in the tread pattern of the 
pneumatic tire of this invention stands in a row in tire ****** is 5% of tread width of face and 20% in 20mm or more. 
[0009] In order to attain the above-mentioned purpose, as for whenever [ to the hoop direction of the part to which this 
crank-like slot inclines and whenever / to the hoop direction of the part prolonged in the hoop direction of the pair of 
this crank-like slot / tilt-angle / extends at 0 times thru/or 10 degrees in the tread pattern of the pneumatic tire of this 
invention / tilt-angle ], it is desirable that they are 40 degrees thru/or 60 degrees. 
[0010] 

[Function] it is it, although temporary wastewater nature is obtained by a hoop direction slot and the directivity 
inclination slot since it is the above tread patterns in the pneumatic tire for passenger cars of this invention — if it can 
kick and is, the conventional tire (for example, refer to drawing 4 ) is also much the same. In the pneumatic tire for 
passenger cars of this invention, many crank-like slots keep spacing in the hoop direction other than a hoop direction 
slot and a directivity inclination slot, and are arranged; (1) this crank-like slot Incline and it consists of a prolonged part 
for which one point of the part prolonged in the hoop direction of a pair and the part prolonged in the hoop direction of 
this pair and the back end section of another side are connected. (2) The side near the tire equatorial plane of the part 
prolonged in the hoop direction of the pair of this crank-like slot grounds previously. Since it is arranged so that a side 
far from an equatorial plane may ground behind, and it is arranged so that the side near the tire equatorial plane of the 
part which (3) this crank-like slot inclines and is prolonged may ground first and a side far from an equatorial plane 
may ground behind It is the tire which moisture tended to flow toward the side posterior part from a center in the touch- 
down field of a tire when running the wet road surface top, and was excellent in wastewater nature. 
[001 1] In the tread pattern of the pneumatic tire for passenger cars of this invention, since each die length of the part 
prolonged in the hoop direction of the pair of this crank-like slot is the following in tread touch-down length, about the 
wander ring when running the road surface top equipped with the lane groove, it can stop low, and since the overall 
length of the letter slot of a rank is above in tread touch-down length, it is prevention or the tire excellent in wastewater 
nature. 

[0012] Since the side far from the equatorial plane of the part prolonged in the hoop direction of the slot on another side 
in the tread pattern of the pneumatic tire for passenger cars of this invention the side near [ in these crank-like slots that 
adjoined the hoop direction ] the tire equatorial plane of the part prolonged in the hoop direction of one slot stands in a 
row in tire ******, it is the tire which was excellent at wastewater nature. 

[0013] In the tread pattern of the pneumatic tire of this invention, since the width of face of the rib formed when the 
part prolonged in the hoop direction of this crank-like slot contiguous to a hoop direction stands in a row in tire ****** 
is 5% of tread width of face, and 20% in 20mm or more, the rigidity of this rib part is fully secured. 
[0014] In order to attain the above-mentioned purpose, since whenever [ to the hoop direction of the part prolonged in 
the hoop direction of the pair of this crank-like slot / tilt-angle ] are 0 times thru/or 10 degrees, it excels in wastewater 
nature, and since it is 40 degrees thru/or 60 degrees, it is excellent [ whenever / tilt-angle / to the hoop direction of the 
part which this crank-like slot inclines and is prolonged ] in the road surface grasp engine performance of attraction and 
others with the tread pattern of the pneumatic tire for passenger cars of this invention. 
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[0015] 

! [Example] When the example according to this invention is explained with reference to a drawing, drawing 1 thru/or 
drawing 7 are the examples 1 of the pneumatic tire for passenger cars thru/or the tread patterns of 3 according to this 
invention, each tire size is 225 / 50R16, and the tread width of face TW is about 200mm. 

[0016] The pneumatic tire of the example 1 shown in drawing 1 is equipped with the tread pattern which consists of a 
directivity inclination slot of a large number which kept spacing in two hoop direction minor grooves (13 14) and hoop 
direction of a Uichi Hidari pair which were established in two hoop direction major grooves (11 12) prepared near the 
tread center section, and tread both-ends approach, and have been arranged, and the width of face of a hoop direction 
minor groove (13 14) of the width of face of a hoop direction major groove (11 12) is 2mm in 8mm. The direction of a 
hoop direction slot is the same as that of a hoop direction, and if it puts in another way, whenever [ to the hoop 
direction of these slots / tilt-angle ] will be 0 times. A directivity inclination slot consists of a directivity inclination slit 
slot (21 22) which is width of face narrow to extent which a slot closes, and a directivity inclination double width slot 
(23, 24, 25, 26) which is width of face large to extent which a slot does not close directly under a load directly under a 
load. In this example 1, each flute width of a directivity inclination slit slot (21 22) is 1.2mm, the flute width of a 
directivity inclination double width slot (23 24) is 3.5mm, and near the hoop direction minor groove (13 14), although 
the flute width of a directivity inclination double width slot (25 26) is 4mm, it turns into double width gradually and 
has become 5mm at tread both ends. Incline and a crank-like slot consists of a prolonged part (35 36) for which one 
point of the part (3 1/33, 32/34) prolonged in the hoop direction of a pair and the part prolonged in the hoop direction of 
this pair and the back end section of another side are connected. It is arranged so that the side (3 1 32) near the tire 
equatorial plane of the part prolonged in the hoop direction of the pair of a crank-like slot may ground first and a side 
(33 34) far from an equatorial plane may ground behind. It is arranged so that a crank-like slot may incline, the side 
near the tire equatorial plane of the prolonged part (35 36) may ground first and a side far from an equatorial plane may 
ground behind. A crank-like slot inclines, the flute width of the prolonged part (35 36) is 5.5mm, and whenever [ to a 
hoop direction / tilt-angle ] is 50 degrees. The flute width of the side (3 1 32) near the tire equatorial plane of the part 
prolonged in the hoop direction of the pair of a crank-like slot is 7mm, the flute width of a side (33 34) far from an 
equatorial plane is 6mm, and whenever [ to a hoop direction / tilt-angle ] is all 0 times. Each die length of the part 
(31/33, 32/34) prolonged in the hoop direction of the pair of a crank-like slot is 50mm of**, and is the following 
(1 10mm) in tread touch-down length. Moreover, the overall length of a crank-like slot is 120mm, and is above in tread 
touch-down length. The side (33 34) far from the equatorial plane of the part prolonged in the hoop direction of the slot 
on another side stands in a row in tire ****** in the crank-like slots which adjoined the hoop direction the side (31 32) 
near the tire equatorial plane of the part prolonged in the hoop direction of one slot. The width of face of the rib formed 
by standing in a row in this tire ****** is 14mm, and is 7% of tread width of face (200mm). 

[0017] The pneumatic tire of the example 2 shown in drawing 2 is fundamentally the same as the pneumatic tire of the 
example 1 shown in drawing 1 . Main difference is that two hoop direction minor grooves (13 14) of a Uichi Hidari 
pair prepared in the example 1 being lost and a directivity inclination slit slot (21 22) have extended to a tread edge as it 
is. 

[0018] The pneumatic tire of the example 3 shown in drawing 3 is fundamentally the same as the pneumatic tire of the 
example 2 shown in drawing 2 . Main difference the side (3 1 — ) near the tire equatorial plane of the part prolonged in 
the hoop direction of the pair of that the hoop direction major groove (11 12) of two 8mm width of face prepared near 
the tread center section in the example 1 changed to the hoop direction major groove (10) of one 10mm width of face, 
and a crank-like slot It is that the slot (41 42) which extends in a hoop direction further from the slot (43 44) which 
inclines and extends and there of 32) where it connects with a center section mostly is added. 

[0019] The pneumatic tire of the example 4 shown in drawing 4 is fundamentally the same as the pneumatic tire of the 
example 1 shown in drawing 1 . Main difference the hoop direction major groove (11 — ) of two 8mm width of face 
prepared near the tread center section in the example 1 12) The hoop direction major groove of one 12mm width of 
face It changes to (10). On the both sides Two hoop direction minor grooves of a pair Each side (3 1 32) (33 34) close to 
the tire equatorial plane of the part prolonged in the hoop direction of the pair of that (13,14) moved and a crank-like 
slot and far from an equatorial plane is also that whenever [ to a hoop direction / tilt-angle ] is 5 times. However, for an 
another side side (32 34), one side (31 33) is -5 times at +5 times across a tire equatorial plane. 
[0020] The pneumatic tire of the example 5 shown in drawing 5 is fundamentally the same as the pneumatic tire of the 
example 4 shown in drawing 4 . Main difference is that the side (3 1 32) near the tire equatorial plane of the part 
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prolonged in the hoop direction of the pair of a crank-like slot is connected by the slit slot (45 46), and the side (33 34) 
far from an equatorial plane again is connected by the slit slot (47 48). 

[0021] The example 6 pneumatic tire shown in drawing 6 is fundamentally the same as the example 4 pneumatic tire 
shown drawing 4 . Whenever [ to the hoop direction of a part where main difference is prolonged in the hoop direction 
of the pair of a crank-like slot / tilt-angle ] is that (31, 34) are become to 32 at -5 times, and (33) have become +5 times. 

[0022] The pneumatic tire of the example 7 shown in drawing 7 is fundamentally the same as the pneumatic tire of the 
example 6 shown in drawing 6 . Main difference is that the side (3 1 32) near the tire equatorial plane of the part 
prolonged in the hoop direction of the pair of a crank-like slot is connected by the slit slot (45 46), and the side (33 34) 
far from an equatorial plane again is connected by the slit slot (47 48). 

[0023] The pneumatic tire of the conventional example shown in drawing 8 is the typical example of the tread pattern 
of the conventional pneumatic tire, and like illustration, five hoop direction slots and many directivity inclination slots 
keep spacing in a hoop direction, and are arranged. Tire sizes are 225 / 50R16, the tread width of face TW is about 
200mm, and all of it are the same as that of the above-mentioned example. Although the hoop direction slot (63) 
prepared in the center of a tread is a narrow slot with a width of face of 4mm The hoop direction slot (62 64) of a pair 
with a flute width of 1 1mm is established in the right and left. Furthermore, the hoop direction slot (61 65) of a pair 
with a flute width of 10mm is established in the part which is equivalent to the abbreviation 1/4 of tread width of face 
toward a tread center section from tread both ends. It has contributed to wastewater nature in case a tire runs the road 
surface top on which these four thick hoop direction slots and many directivity inclination slots (71, 72, 73, 74, 75, 76) 
got wet greatly. 

[0024] The evaluation trial of the wander ring when running the road surface top equipped with the wet engine 
performance (hydroplaning) and lane groove when running the wet road surface top about the pneumatic tire for 
passenger cars of the above-mentioned conventional example shown in the example 1 according to above-mentioned 
this invention shown in drawing 1 thru/or 7 thru/or the pneumatic tire for passenger cars and drawing 8 of 3 was carried 
out. The feeling evaluation result of the test driver according [ tire internal pressure 2.3 kg/cm2 and a hydroplaning 
property ] in a test condition to the response of the handle at the time of wet road surface passage with a depth of 10mm 
and a wander ring are as a result of [ of the test driver by the response of the handle when running the freeway of 
California in the U.S. ] feeling evaluation. The characteristic display which set the result of the pneumatic tire of the 
conventional example to 100 has shown the evaluation result, and it is shown that the engine performance is excellent, 
so that a figure is large. The conclusion of an evaluation result is shown in Table 1 . 



[0025] 
Table 11 
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[0026] The result shown in Table 1 showed that the wander ring was far excellent, although the example 1 thru/or the 
pneumatic tire for passenger cars of 3 according to this invention was excellent in the hydroplaning property an EQC or 
a little compared with the pneumatic tire for passenger cars of the above-mentioned conventional example. 
[0027] 

[Effect of the Invention] In the pneumatic tire for passenger cars of this invention, many crank-like slots keep spacing 
in the hoop direction other than a hoop direction slot and a directivity inclination slot, and are arranged. (1) this crank- 
like slot Incline and it consists of a prolonged part for which one point of the part prolonged in the hoop direction of a 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



1/17/2008 



JP,07-290,907,A [DETAILED DESCRIPTION] 



Page 5 of 5 



pair and the part prolonged in the hoop direction of this pair and the back end section of another side are connected. (2) 
The side near the tire equatorial plane of the part prolonged in the hoop direction of the pair of this crank-like slot 
grounds previously. Since it is arranged so that a side far from an equatorial plane may ground behind, and it is 
arranged so that the side near the tire equatorial plane of the part which (3) this crank-like slot inclines and is prolonged 
may ground first and a side far from an equatorial plane may ground behind It is the tire which moisture tended to flow 
toward the side posterior part from a center in the touch-down field of a tire when running the wet road surface top, and 
was excellent in wastewater nature. 

[0028] In the tread pattern of the pneumatic tire for passenger cars of this invention, since each die length of the part 
prolonged in the hoop direction of the pair of this crank-like slot is the following in tread touch-down length, about the 
wander ring when running the road surface top equipped with the lane groove, it can stop low, and since the overall 
length of the letter slot of a rank is above in tread touch-down length, it is prevention or the tire excellent in wastewater 
nature. 

[0029] Since the side far from the equatorial plane of the part prolonged in the hoop direction of the slot on another side 
in the tread pattern of the pneumatic tire for passenger cars of this invention the side near [ in these crank-like slots that 
adjoined the hoop direction ] the tire equatorial plane of the part prolonged in the hoop direction of one slot stands in a 
row in tire ******, it is the tire which was excellent at wastewater nature. 

[0030] In the tread pattern of the pneumatic tire of this invention, since the width of face of the rib formed when the 
part prolonged in the hoop direction of this crank-like slot contiguous to a hoop direction stands in a row in tire ****** 
is 5% of tread width of face, and 20% in 20mm or more, the rigidity of this rib part is fully secured. 
[003 1] Since whenever [ to the hoop direction of the part prolonged in the hoop direction of the pair of this crank-like 
slot / tilt-angle ] are 0 times thru/or 10 degrees, it excels in wastewater nature, and since it is 40 degrees thru/or 60 
degrees, whenever [ to the hoop direction of the part which this crank-like slot inclines and is prolonged / tilt-angle ] is 
excellent in the road surface grasp engine performance of attraction and others with the tread pattern of the pneumatic 
tire for passenger cars of this invention. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] 1 thru/or several two hoop direction major grooves prepared in a tread center section or its near, In the 
pneumatic tire equipped with the directivity tread pattern which consists of a directivity inclination slot of a large 
number which kept spacing in the hoop direction and have been arranged, and a crank-like slot of a large number which 
similarly kept spacing in the hoop direction and have been arranged (1) Incline and this crank-like slot consists of a 
prolonged part for which one point of the part prolonged in the hoop direction of a pair and the part prolonged in the 
hoop direction of this pair and the back end section of another side are connected. (2) The side near the tire equatorial 
plane of the part prolonged in the hoop direction of the pair of this crank-like slot grounds previously. The pneumatic 
tire equipped with the tread pattern characterized by having been arranged so that a side far from an equatorial plane 
may ground behind, and having been arranged so that the side near the tire equatorial plane of the part which (3) this 
crank-like slot inclines and is prolonged may ground first and a side far from an equatorial plane may ground behind. 
[Claim 2] It is the pneumatic tire according to claim 1 which each die length of the part prolonged in the hoop direction 
of the pair of this crank-like slot is the following in tread touch-down length, and is characterized by the overall length 
of this crank-like slot being above in tread touch-down length. 

[Claim 3] The pneumatic tire according to claim 1 to 2 characterized by the side far from the equatorial plane of the 

part prolonged in the hoop direction of the slot on another side the side near [ in these crank-like slots that adjoined the 

hoop direction ] the tire equatorial plane of the part prolonged in the hoop direction of one slot standing in a row in tire 
****** 

[Claim 4] The pneumatic tire according to claim 1 to 3 with which width of face of the rib formed when the part 
prolonged in the hoop direction of this crank-like slot contiguous to a hoop direction stands in a row in tire ****** is 
characterized by being 5% of tread width of face, and 20% by 20mm or more. 

[Claim 5] Whenever [ to the hoop direction of a part where this crank-like slot inclines and whenever / to the hoop 
direction of the part prolonged in the hoop direction of the pair of this crank-like slot / tilt-angle / is prolonged at 0 
times thru/or 10 degrees / tilt-angle ] is a pneumatic tire according to claim 1 to 4 characterized by being 40 degrees 
thru/or 60 degrees. 
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